Monitoring liquid transport and chemical composition in lab on a chip systems using ion sensitive FET devices.
A novel single silicon thin film field-effect-transistor (FET) is developed for use as a sensor to monitor transport and chemical properties of liquids in microfluidic systems. The sensor elements which are compatible with existing (bio-)chemical sensor schemes based on ion-sensitive-field-effect-transistors (ISFET) can detect capillary filling speed and level in aqueous solutions. Using a transitor based detection scheme, this approach has the potential to enable high speed flow detection on large scales with high spatial resolution. The prototype devices presented in the present study have been fabricated by using a simple cost-efficient route for circuit board lithography. The thin film FET device characteristics are discussed and a theoretical model for liquid transport detection based on FETs is developed. Typical experimental data are also presented.